The Agulhas Current is by far the largest western boundary current of the southern hemisphere 1 and carries about 70 × 10 6 m 3 /s of seawater past the eastern shores of South Africa. 2 Being more than 2000 m deep, it follows the continental shelf edge quite closely. Its northern part, all the way downstream to Algoa Bay, has a very stable trajectory whereas the southern part meanders widely to either side of a mean geographical location, 3 in the process creating shear edge eddies and attendant plumes of warm surface water over the shelf. 4 However, the direct influence of the Agulhas Current on the waters and ecosystems of the adjacent shelf of South Africa remains largely unknown.
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The Agulhas Current may act as a major barrier separating the open waters of the Indian Ocean from the coastal waters of South Africa. In some regions, by introducing warm, saline water onto the shelf and transporting pelagic organisms from the subtropical and tropical waters of its origins, the current may affect the biogeography of marine organisms along the whole eastern seaboard of South Africa, as well as broad ecosystem functioning. This would not only be in terms of species composition, but also in terms of the size structure of the planktonic communities, patterns of energy flow and nutrient recycling. The spatial dynamics of planktonic communities on the shelf adjacent to the Agulhas Current therefore requires special investigation. The influence of the current on the dispersal of the propagules of coastal species is for the most part also unknown. Benthic populations are believed to disperse their long-lived planktonic larvae over large regions so that populations of these species are genetically open. However, the scale of dispersal of such species and the degree of gene flow across populations are closely controlled by oceanographic conditions. To what extent do the Agulhas Current and the upwelling cells driven by the current 5, 6 influence recruitment to near-shore populations in this area? And to what extent does the Agulhas Current influence the levels of endemism seen among the intertidal biota of the south coast by affecting larval dispersal and thus gene flow?
In order to gain insight into a number of these pressing and important questions, a major, multidisciplinary cruise was organised (Figure 1 ) to cover the full extent of the landward border of the northern Agulhas Current for the first time. This was done under the auspices of the African Coelacanth Ecosystem Programme as a South African contribution to the international Agulhas and Somali Current Large Marine Ecosystem. 7 We report here on the cruise objectives, observations and some preliminary results.
Twenty-one transects were undertaken at right angles to the coast between Maputo, Mozambique and Cape St Francis from 02-23 October 2009 ( Figure 2 ). Each transect started inshore and extended to the shelf edge, most right into the Agulhas Current, and a total of 103 stations were occupied. At each station vertical profiles of temperature, salinity, dissolved oxygen, photosynthetically active radiation and fluorescence were obtained. Current data were collected using a vessel-mounted Acoustic Doppler Current Profiler. Samples were also collected for the determination of suspended particulate matter, isotopic ratios, fatty acid composition, virus-like particles, auto-and heterotrophic prokaryotes as well as invertebrate larvae. The northernmost sector of the survey was undertaken to establish where the Agulhas Current starts to influence the circulation on the shelf (Figure 2 ). Studies on sediment distribution on the local shelf 8 have indicated that this probably takes place somewhere between Cape St Lucia and Maputo. However, no hydrographic observations in this region have been available to support this hypothesis. Current speeds indicated that the core of the Agulhas Current lay about 30 nautical miles -50 nautical miles offshore. At Cape St Lucia, the current was encountered closer inshore, as was evident from both the gradient in sea surface temperature and current speeds.
In the next downstream sector (Figure 2) , the circulation on the Natal Bight (between Cape St Lucia and Durban) is influenced by the Agulhas Current in a number of different ways, including an upwelling cell at Cape St Lucia and an eddy of Durban. 9, 10 These were all identified and two special transects were undertaken within the Durban eddy at the southern edge of the Natal Bight shelf. 9 Large eddies were identified offshore. 11 Therefore, the data collected will provide information on the influence that these features have on the shelf circulation. Downstream of the Natal Bight, extensive meandering of the current was observed.
Worldwide, the near-shore distribution of intertidal larvae and their transport onto the shore are still poorly understood. 12 We hypothesised that the inshore edge of the Agulhas Current forms a boundary defining a body of water that forms an arena within which the alongshore dispersal and supply of larvae are determined. The data collected during this survey, linking invertebrate larval distribution with the movement of largescale oceanographic features, will help us test this hypothesis.
The very near-shore sampling conducted around Algoa Bay and Jeffrey's Bay, the next downstream sector (Figure 2 complemented by onshore sampling of larval settlement ( Figure 3 ) and will offer further understanding of larval dispersal at smaller scales and how this is affected by coastline topography. Preliminary analyses indicate that there is an extremely strong decline of larval numbers within the first few kilometres of the coast, with a more gradual decline farther offshore. There are markedly fewer larvae and less onshore settlement at headlands than within bays. In addition, this survey provided a unique opportunity to collect samples for genetic studies to investigate the pelagic distribution of larvae of the easterly and westerly lineages that exist in adult populations of the mussel Perna perna to test the competing hypotheses 13 of dispersal and selection that could account for the adult patterns of distribution ( Figure 3 ).
As expected, three patches of relatively colder waters were observed inshore of the Agulhas Current: off Cape St Lucia, 5, 9, 10 at Port Alfred 6 and at Jeffrey's Bay. 14 Favourable wind conditions produced a localised offshore movement of surface water off Cape Recife into Jeffrey's Bay. 15 Additional data from handheld conductivity-temperature-depth probes (CTDs) deployed during boat-based grids at Jeffrey's Bay and Cape Recife will provide further understanding on the consequences of these active upwelling cells on the pelagic ecosystem functioning.
In late 2010, a second cruise is planned to study the influence of the Port Alfred upwelling on the vertical stratification of the Agulhas Bank and the effect this has on primary productivity and ecosystem structure over the Agulhas Bank. Although observations have been and are being made on the Agulhas Bank, the last full geographic coverage of the shelf with hydrographic observations in a quasi-synoptic manner was carried out in the 1960s. 16 By using a collection of historical hydrographic data, it has been inferred 1 that the thermocline on this shelf is strengthened from below by cold water from the Port Alfred upwelling cell. 6 Such an unusual increase in vertical gradients may be very conducive to keeping planktonic organisms in the upper layers and concentrating the food supply. This is particularly important because the Agulhas Bank is the main spawning area for pelagic fish, such as the anchovy that are subsequently advected into the Benguela system, aided by mesoscale by-products of the Agulhas Current. 17 These two surveys will provide the very first set of complementary oceanographic and biological data of the full shelf region under the influence of the Agulhas Current. We invite you to subscribe -FREE of charge -to our electronic Table of Contents service and  receive the full Table of Contents on the day of publication, directly to your email inbox. All articles are listed via live links, so you will always be just one click away from any article! OpenAccess OpenAccess at sajs.co.za
